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,=auc.on in ^^^^^ ^^^^^^^^ ^^^^^^^ 

— ,„p..ent.. 

. is a continuing goal •» . ecifio 

, „ connecting isolated devtces through 

-.c paths. " .„„t into the 

" :::";,ect,icai isolation o. de.ces as c.cuit 
substrate from one another. 

" ' "rinvowes the — n o. a 

°'"orin.enon.acti.Corne.area 

.,„.ecessed J^^, termed as .eid o.de" " 

„f the substrate. These reg.o 

^ local Oiidation of expo 

„a are formed h, LOCa ^^^^^^ ^^^^ ^^^^ 

- :::: Silicon nitride that pre,en.s oration 

active regions wtth laV ^^^^^ , ,,„^..ai 

— ■ ... Silicon substrate and nitride layer 

o.de is provided intermedta . ^^^^ ^^^^ ^^^^^^ ^^^^^^ 

„ aUeviate stress and protect 

1 of the nitride layer. me 
subsequent removal ot tn , 
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, „e then subjected to a we. (H^O) 
of the substrate are tnc 

p„ssure and a. temperatures of 

o^dation, t^icaU, at atutosphertc 

V « u no masking nitride. 
,row.. wuere t.ere ^^^^^^^ ,,^3es 

However at the e g ^.^^.^^ 

— ■ ™^ " :te irat Z ed.e. . tbat 

^-"^^;^:r: e .at .er. .to auot.er Pre.us„ 

' « .s — .eu re^rred to as a .rd. 

formed layer of oxide, encroachment of the 

latpral extension or euv,i 

- ^''^'^ ^"^ r: .ere t.e de.ees are formed. 

o.de .to t.e act. ^^^^^^ ^^^^ ^^^^^^^ ^^^^ ^ , 

parameters, the len..-^ - 

sW«- . ,„„ the bird's beak provides 

of oxide resulting from the 
This thinner area of one 

„, not providirtg effective isolat.on m these 
the disadvantage of 

... . «e.i unneeessarii, consumes r ^^^^^^^^ 

„»fer Further, as circuit density 
semiconductor wafer. ,„,,en.ional LOCOS techmques 

, ^ 11c hPlow 1.0 micron, convem 
as device pitch falls below ^^^^^^ 
. tn excessive encroachment of the oxid 

1, The closeness ot xnc 
masking stack. The _ ^^^^^^ 

1. in effective joinmg of adjacent 
.stances can result ur e.ec ^ ^^^^^^ 

"'"^ ; I tocos active area mas. t.icall, 
,„ the oxidation. To prevent th.s, ^^^^^^ 
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. tban the minimum capable 
especWl, «h«e 2-4une.s,onal enc ^ „ed is an 

„„y 10 Of s>agg=red actwe ^^^^^ ,„„unding each 

, ..a«. ,an.o. access — a«a 

, ...M ecus a,e ...a-, ■ ^^^^^ _ 

, - ^'""^ „ ..een a.ace. U«es 

„C actwe a.a, ..=-^ 

• the same line. 

between adjaccn. active a.eas m ^^.^^ ^^^^^ ^ , 

unfortunately, dunenston TP ^^^^ ,„„oacbment 

16 because of tne du 

, .sections. SpecineaU,, en.^ . 

-'"^ "''-^ : .=.1 cd^s . .ttlcmat a^l. atea 

l...eatea edge, the neldo.de ntas. 

n is Shown contacttng the ^^^^ ^^^^ 

, e.posed to one dintens.ona o ^^^^^^^^^^^^ 

•J Accordingly, the aegi'= 
f,on. laterally ontstde, ^^^^^ ^^^^^ ^^^^ ^.3,,. 

as great along the edges as a .^r-vsM 
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Th. Fig. 1 " are. equal to 

,u throughout the array occupymg 
— ; . a,so U.U.- .0 pro.ae 

— per.r..oce.eo....^^^ 

acceptable and superior signal 

within the 

LOCOS fleld oride .soia.ton 

. the minimum photolilhographre featu 
...try .0 ».en .h ^^^^^ 

^ ^^^^ is trench isolation. 

,^icai alternate isolation techn.,ue ^^^^ 

article by Chatterjee et al. 

- - ; papers, at page 156, entttled, 

... Shallow Trench Isoiatto" J< ^^^^ ^,,3 

Technologies and Beyond , prov generation. 

tVip current u.^-*'^*-^ 

j,^,^^ due to its 

, . rcTD becomes inoisjis 

shallov, trench isolation C ^ .oCOS-type isolation, viz. 

.A to the conventional LO».u 

advantages compared isolation/latch-up 

•^tv, encroachment, better 

channei-wtdth " 3„.ction edge capacitance.- 

Characteristics, Planar ^o^ograp^^^^^ 

(emphasis addedl In ST . ^^^^^ ^^^.^ is 

—=»^"'=^""r'::le,er, habits own other 
eliminated. Trench iso.at.on does, 

processing drawbacks. 
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„.» « — ■ - •"• 1 

.1 ,n one-halt of minimum pitch, with 
where T" is defined as equal to one 

minimum pitcn oemg 

, „.h of a space immediately adjacent said line on one s,de 
width plus width ot a spduc 

M u„e and a next adjacent line in a repeated 
of said line between said Ime ana 

• .he array In one preferred implementation, adjacent 

memory cells are isolated from one another by 

_ _ory cells of the array are formed . l.es of ac ve area 
... are continuous between adjacent memory cells in the me, wrt 

V cells being isolated from one another by a 
said adjacent memory cells bemg 

L.,;.. ... ... ... — - ■- " :: 

• n and D lines formed m a folded 
the bit lines preferably comprismg D and D 

bit line architecture within the array. 
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^17 THE DKMS^ 

preferred embodunems of the 

. following accompanymg drawrngs. 
„feren« to the foUowmg ^^^^ „f a 

,,l.atopdlag— ..ewoa ^^^^^ 

- ' ^^^""^ ; e« 0. a .o.o» o, a. a„a, 

. . a to, dlag— .0 an. ^^^^^^ ^^^^^^ 

.„d peripheta. circuitry thereto of dy 

.ircultry in accordance with the .nvehtton ^^^^^^ ^ 

ji, 3 is a top diagrammatrc part-al 

preferred folded bit iine architecture. 
„„y iltastratlng a preferre 


/3 


14 


/6 


/7 


18 


19 
20 
21 
22 
23 
24 


in furtherance of the 

.f the invention is submittea 
This disclosure of the ^^^^^^ 
of the U.S. Patent Laws 

' ^" , ,„„ion of a tlve — e 

Cch as tnohocrystallihe sU.con ^^^^^ ^^^^^^^^^ 

. . on arrav area ^ 
circuitry 30 comprrsmg an ar y ^^^^^^^ ^^^^ 

Tn the context of this 
circuitry area 34. construction comprising 

3c.icon.uctive material, ^ ^^^^^^ ,,,, .either alone 

semiconductive materials such 3emiconductive 
mnrising other materials thereon;, 
in assemblies compnsmg _ ,,r.asMP-oo 
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, . or in assemblies comprising other 

• r — .uc*e — es .e...ea 

inclading. but not limited to. the sem 

,. « is formed over the substrate. An 
An array of word lines 33 « fornix 

i„ FiB 2) are formed 

_ , .es and ea.aeltors <no. .own m P. 

,W of word lines 33. Continuous Imes of act.ve 
outwardly of woro Continuous 

areas 36 are ideally formed in substantially stra.bt 

"'"^ ; le array run perpendicularly relative to word lines 33, and 
throughout the array, i v 

,■ „w extend to opposing peripheral ctrcuitry areas, 

,,.„,en 

Channel stop implants (not shown) are 

36 to minimize cell to cell leakage. 

Conductive isolation Imes 38, extena. g 
, 1 33 run substantially perpendicular with and are formed__over 

continuous active area lines 

,o,ate hnmediately adjacent memory cells along gi 

active area hne wunm suitable 

Such lines are subjected to a suu 

potential, such as ground or a n g ^^^^^ 
.eh isolation .notion. Isolation Imes 3S al. ^^^^^ 
respective pa. Of two ad.cent word - ^^^^^^^ 

A The illustrated word Imes 

::::: - — 

lines DO o, p^T-us\AP-oo 
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,oi to 0 25 micron, and as 
V, less than or equal to u.^ 

P„„her, preferably all o, ^^^^^ 
.e array are .r.e. a. — ..^^ 

for»=^ utilizing nrm , ,,.«en i«.»edia.ely adjacent ni«ide 

, auo »o. de..a.l, .ow»^ ^^^^ 

,500 Angstroms thrc. to tnmun ^^^^^^ ^^^^ ^^^^^ ^^^^^^ 

active area to less ..an or e,ua ^ ^^^^^^^ ..jaeent devices, 

'^"'"""""'r » and S3 represent e^emplar, storage node 
Circles 45, 49, 3r. <.„n,muous active area 

, DKAM capacitors formed alot^g one contm 
.„tacts for OKAM P area 

S"*-""'^" . Circles 60 and 47 represent bit ime 
„gi„ns for clarit, in the dra«mgs. ^^^^ ^^^^^ ^^^^^ 

„.Uize contacts 4, and ^^^^^^ „ea 

„odes of the capactors. ^^^^ 

u ♦,otp bv an exemplary 
consumed over tbe substrate by ^^^^^ ^^^^^ 

Such is equal to about 3F x 
tbe DRAM array. Such ^^^^^ 

,1 to one-half of mmmium pitch, 
is defined as equal to one _ ,,r.vs^^F■oo 
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oi to the smallest distance of a line 
T") being defined as equal to the sm 

Plus Width 0. a space immediate. ad.cent sa. Une 

on one side of saia im nreferred 

/ „ "«;"^ Thus m the preierrcu 

..plementation. the consumed area of a gwen cell . no g 
^ , rf2 Alternately, but less preferred, the 

,hnut which is less than 8F . Aitern 

K , 7f2 Ideally. "F" is no greater 
area is no greater than about 7F . Ideaiiy. 
consumed area is n g described 

Utilization of continuous active area 
than 0.25 micron. Utinzaiiui 

... Mrd's beak encroachment to one dimension and 
above facilitates limitmg bird s beak 

. f T OCOS isolation between active area Imes where 
f^rilitates utilization of LOCUa isui* 

facilitates u , -t" equal to 0.25/' micron, 

^ ^ n'^ micron. Accordingly at F equai ^ 
"T?" falls below 0.3 micruu. 

^'i!'^ «f the invention are ideally 

The preferred .mbodiments o, the m 

encompassed m ^^.^^ „j - 

„™„rises a plurality of sense amphflets 3 havmg 

, „. T,'- bit lines 5' extending from 
- -D- Mt lines 5 and co.plen.ent . 

one Side of the an,plir.ets. Me.on. cells 

, hit lines 5 and wotdlines 7, and o, b,t Itnes 5 and 

intersections of bit lines 

^ateWation serial nn.ber 0S.30,.i list.g Brent 
Keeth and PierreSlv-ventors is incorporated b, reference. 
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>K the statute the invention has been described 
In compliance with the statute, 

,ea.ures. is «» be understood, however, *a. .he h>ven..o is no. 
„.Ued .o .he specific features shown and described, since the means 

e«ec. The invention is, therefore, claimed in any o, its forms or 
modifications within the proper scope of the appended Cahns 
appropriately interpreted in accordance with the doctrine of e,uivaie.ts. 
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